Preparation and Photocatalytic Activity of Composite Nanofibers Based on Electrospinning TiO2 by 王建树
  
 
学校编码：10384                                    分类号    密级      









硕  士  学  位  论  文 




Preparation and Photocatalytic Activity of Composite 




专  业 名 称：材料物理与化学 
论文提交日期：2016年    月 
论文答辩时间：2016年    月 




答辩委员会主席：     
评阅人：     
 





















另外，该学位论文为（                            ）课题（组）
的研究成果，获得（               ）课题（组）经费或实验室的



































（     ）1.经厦门大学保密委员会审查核定的保密学位论文，
于   年  月  日解密，解密后适用上述授权。 







                             声明人（签名）： 
































采用适量 Ag、Cu2O 或 CdS 对 TiO2纳米纤维进行修饰均可有效抑制光生载流子
的复合，提高其对可见光的吸收能力。采用自组装的光催化装置在可见光下
（>400 nm）对 Ag-TiO2 和 TiO2/CdS 复合纳米纤维进行了光催化降解 RhB 的测
试。结果表明适量 Ag 或 CdS 修饰可以增强 TiO2纳米纤维的光催化活性，在 0.02 
mmol/L的 AgNO3溶液中获得的样品对罗丹明 B降解反应的表观速率常数 k值为
P25 的 3.8 倍；Cd/Ti 摩尔比为 1:1 的 TiO2/CdS 样品在 20 分钟内（>400 nm）对
RhB 的降解量达到 88.7%。研究了 TiO2/Cu2O 复合纳米纤维对 MO 在暗室中的吸
附特性和在可见光下（>420 nm）的光催化活性，结果表明 Cu2O 的负载可有效
提高 TiO2纳米纤维对 MO 的吸附能力和光催化活性。在 120 分钟内，在吸附与




















TiO2 has aroused general concern owing to its excellent physics and chemistry 
characteristics in the photocatalytic fields. However, TiO2 can only absorb sunlight 
with the wavelength below 380nm due to the large band gap of 3.2 eV. Moreover, the 
high recombination rate of photoexcited electron-hole pairs results in its low quantum 
efficiency. These two defects limit the widely application of TiO2 in industy. Hence, in 
the thesis, the fabraction as well as modification of TiO2 nanofibers is researched to 
overcome the aforementioned setbacks to broaden the light response range and 
restrain recombination of photoexcited electron-hole pairs. 
In this thesis, TiO2 nanofibers are fabricated by electrospinning method using 
polyvinylpyrrolidone and tetra-n-butyl titanate as precursor, the effect of different 
PVP contents and supply rate of precursor solution are discussed. Then the optimal 
parameters of electrospinning process are determined. The high performance 
co-crystalline TiO2 nanofibers were prepared with proper calcination tempreture, and 
Ag loaded TiO2 nanofibers，p-n hetrojunction TiO2/Cu2O composite nanofibers and 
TiO2/CdS composite nanofibers were subsequently prepared by photo-reduction 
method, liquid phase reduction method and hydrothermal prosess, respectively. Virous 
characteristic method such as X-ray powder diffraction (XRD), scanning electron 
microscope (SEM), transmission electron microscopy (TEM), X-ray photoelectronic 
spectra (XPS), UV-vis diffuse reflection spectra and Photoluminescence spectra were 
employed to investigate the morphologies, cystal structure and optical properties. It 
was found that the absorption spectrum was extended and the separation of 
photoexcited electron-hole pairs was promoted by Ag, Cu2O and CdS loaded. The 
photocatalytic activities of Ag/TiO2 and TiO2/CdS nanofibers were tested through 
photocatalytic degradation of Rhodamine B aqueous solution.The results show that 

















appropriate amount of Ag loading. The photocatalytic activities of TiO2/CdS are 
compared with that of TiO2 nanofibers under visible light (>400 nm) radiation for 
degradating rhodamine B. The photocatalytic activity under the visible light 
illumination and the absorption property of TiO2/Cu2O for methyl orange are also 
investigated. It was found that the absorption property and photocatalytic activities of 
TiO2 were also obviously improved by coupling with Cu2O, the concentration of 
methyl orange decrease 96.5% under the cooperative effect of adsorption and 
photocatalysis of under the visible light (>420 nm) radiation. 
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要对 TiO2、SnO2等金属氧化物或者 CdS 等硫化物研究较为广泛，而其中研究最
为普遍与深入又属纳米 TiO2。 











































































































研究内容。表 1.1 为通过静电纺丝法部分的应用实例。 
表 1.1 静电纺丝的部分聚合物[29] 
聚合物 溶剂 纤维直径(nm) 
聚乙二醇 水 50-5000 
重组蛋白质 水 300-1500 
聚乳酸 二氯甲烷 50 
聚乙烯醇 水 100-1000 
尼龙-6+无机颗粒 甲酸+异丙醇 500 
聚丙烯腈 二甲基甲酰胺 500 
弹性多肽  200-3000 
聚氨酯弹性体 二甲基乙酰胺 100 
聚苯并咪唑 硫酸 300 
聚乙二醇+聚苯胺  950-2100 
各种导电高分子  20-500 
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